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[Astronomy; textbook for grade 10 high-school students] Astro-
nomiia; uchebnik dlia X klassa srednei shkoly., Izd.l2 Noskv,
Uchpedgiz, 1958, 143 p. (MIRA 15:7)
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LATROVSKIY, K. P.

j'atalytio Pressnre Cr&cking in 'bhe Fluid Phase, K.
'Iavrovekiy, Ye. V. Nozdrina, Yu. L Fish, 10 pp

,a,rt:lcle develaps a method or oatalybie pressura
cracking” of o1l" prodncts in f.he liquid- and liquid-
eteam phase in'the. ‘presence of suapanded synthetio

- It was.shown that’ “4n ‘catalytic preasu.re
anpletely eaturated liqu:ld produots are
formed. in the splitting, -the: ‘benzerne fracticns uf
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: Petrolem Crackjng B

ff'fnze Catalytic Alkylaticn of Hydrocarbone 88 & Method -
_.aof Motor Fuel Produoticn," K. P. Levxqvakiy, A A,
{;_;Mikhnovelmya, lh > ; : :

f}{"Iz Ak Nauk, Otd ‘I'ekh Neuk® Fo 11

‘f‘ﬂ'he a.rticle 3oes through the producticm of synthert:lc
'f'.crack:lng alumos:llica.te catalyzers having high’ alkyla-
“ddan. properties; ‘and: ddscusses the confitions of 4l
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;,erackeﬂ gas ‘and the determination of the Thyeical and -
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"Contact Transformations of

Hexer
Vestnik Moskovskogo Universi o pond Cyelohexene Over an

teta, no. 11, 1048 Aluninosilicate Catalyst.”
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Chemistry - n-Butene -

"Catalytic Alkylation of Aniline With n-Butens,"
K. lavrovskliy, A. Mikhnovskaya, L. Olen'chenko, 3 pp.

"Dok Ak Nauk 3SSR" Vol IXIV, No 3

Concludes: (1) Synthetic-aminosilicates, used for
catalytic cracking, are active catalyzers in the
alkylation of aromatic amines. (2) During subject
8lkylation, amines form with a substitution group

in ‘the nucleus. Alkylation is accompanied by "
cracking, destructive alkylation and ring formation :
with n-toluidine forming as the chief product of .

- o ,E\:.&m

USSR/Chemistry - Aniline, Alkylation Jan b9

of (Contd)

reaotion. (3) m%agmn.»o aminosilicates cause a.'
Hofulann regrouping of the substituted aromatic

© amines. Submitted 2k Nov 48.
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The cataivtly erac of creiic -hydrocarbons at-high
pressure . Lav, 3 ‘E?I ;, Fish, and N N,
{.-;Em;, chin. = Re, Arad. Nouk 5.5.5.R. 2,
1-321352).—The catalytic oacking of cyclic hydro-
carbons at high pressures with an Al sificate catalyst was
studied: The following hydrocarbons were cracked under
these. conditions: butylbenzese, butyleyslohexane, isopro-
pylcyclohexane,” isopropsibenzéne, - Tetrnlin, -and Decalin,
The aromatic hydrocarbens were found to be roore stable
under the exptl. conditions. The fluid catalyzates de not
contain significant amts. of unsatd, compds. The me
nism of the catalytie action of the Al sificate is discussed.

ovtar Leach
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: *-Thy problemof the rettifization of hydrocarbon ges K.oi- -
B, Lavrovskil, A. M. Brodskil, and . L. Zaltscva, . Dok~

“lady - Nau "SI0, -3 he kel o5 of

the desorption from activated C of cthylenie, propylene; and.
2 muixt. of butylenes and cthylene-propylene mixts. Have
.- %, heen studied 1o ser if the diflerencs in desorption rates sould
T e vsed 31 thie sepn o the Gradking gis CrCyfmetion N o
a1 395 =+ 5° was passed through a U whe contgoactivaed ©
soid, with the particular olcfin. The amt. of desorbed gus
was measured by weighlng and analyzing ths exit gas. The
ate of N flow (npprox. 20 m./see.) was such that the time
R ; for the pdsorbed gas to utdn the N temp. was
- ;smal}.compared to the desorpiion thoe. L was foand that
" ethylene is desorbed mith Faster thap propyleng or batyl- -
© - “ene, By usisg Tinetic consderations the enuation s = Te . -
C k(A — T B ds Aeriviat,. Here T s the coust.
1he Preuniliich adsarption istherm’(d =Ty}, i
-of componeuts in the 1yslem, ox and £ are consts. of 1
“fem; I llme, § 1 the kinctic coefl:, wiild 35 the gonetiiin dag o
adsorbed phase,. With this vquation it ispossiblezacale. the’

nmg, of gas desared for a gven time under given conditions.

From the exptl. data the valnes Toung dor 471 arc: eibyleng
. S A9, prppylere 0.5 5-isce., nnd butyldne D52 set.

: y T S !mrptvt'!lil,ﬂ:v
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AT " Repld stream of
N —— - ovskdl, A. s klm
! ’ T In ad. —UBIS.R, . Doklady dAkad, :
Wik TSR, 0F, UW07-70{1083) ~Rapid-low cracking of : —_
. o : bea\g pelin%c;nn pm%u;u it(:lest dﬁ:e at gb{aut‘?m' "‘l'illlh'
. - . contact of 0.1 -sec. with rapid cooling and heating. e
ghimical Absté ' - dlsélllsnte fm;g’m ﬁ"é’o;“ﬂ; conslfdetrhnble ambt:. of uns“mﬁ“u
S 8 ¢ : *any compds. g of these substances yiclds a
o AO ’ 48 No. o 1 high-guality stable fuel; the fraction of catalyzate which
pre - 255 1954 . : . ~ b, 206380 Is best for hydrogaition over 3 stationary
T Y ! ;catalyst. A math. analysis e heat transfer in rapid- -
: ?etrOh@' -L“bricants » and Aup haly flow cracking is made, and it is shown that for Re greater ;
- R . . than 100 the following formuls a{:plics: g = dT y/f- . -
. 1,44831(1 — ~), where y is porosity of the heat carrier,” ! :
d is the particle diam. of heat casrier, v is the finear fow | —

l ’ rite, g 1s the av. transfer coefl., and 6 is the time for heating.:
' «For Re under 100 the formulation is § = d*(1 — v)/12ay.
: ) ) 3 : G. M. Kosolapoff
Jo-rY =14
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&YB@VSQI,K.E. ; BRODSKIY, A.M.

ditions of high-speed
Reprocessing of gaseous paraffins under con h
cracking, Trudy Inst.neftl 4:176-198 ‘54, (MIRA 8:1)

1. Chlen-korrespondent Akademii nauk SSSR (for Iavrovskiy)
(Paraffins) (Cracking process )
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LAVROVSKIY, K. P. and BRODSKIY, A. M.

"A Physico-Chemical Investigation of High~-Speed Contact Cracking" paper presented at -
Fo@ﬂth World Petroleum Congress, Dec '55 .

So: D40T195
A-50286, 27 June 55

P
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. a

LAVROVSKIY, K,P.; MAKAROV, D.V,
s R SR
[Combination method of deep hydrogenation of residual petroleum
products] Kombinirovannyi metod glubokoi gldrogenizatsii osta-
tochnykh nefteproduktor; doklady na IV Mezhdunarodnom neftianom
kongresse v Rime. Moskva, Izd-vo Akademii nauk SSSR, 1955. 15p.
(Hydrogenation) (Petroleum) (MLEA 8:10)

SRRy

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5

5 A R R S S T AR b R AR e

SEES

LAVROVSKIY, K,P.; BRODSXIY, A.M.

AN
[Physico-chemical investi

_ gation of high-speed contact crackd
Fiziko-khimicheskoe 1ssledovanie vysokoskorostnogo kreldnga'ng]
doklady na 1V Meghdunarodnom neftianom kongresse v Rime.)losl':va
Izd-vo Akademii nauk SSSR, 1955. 22 p, (MLBA 8:10)
(Cracking process) '
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ochermlcaf investigation of
K. p

’

R s -0 1Y high-specd catatvle
’ or| ., B P Laviovskil and A, M Brodukil.™ Repls,
Jif Wos'd Pet olewss Cong-., Rowmc 1955, 5-idita Rus~

san, Engl. translation 15-03), 1 the cracking of ligh- 7
mol. compds. such as besvy crude oils and low-boiling hydre-
re j?ﬁj

carbons, products contg. mo;
drucar!

ns and less rromatie hy-

bous would be outained i condensation reactions
swith respiting asmhalt and coke formation could he top-
-teolled.  Bince the rate of coke formation is slow compared
with the rate of tha destructive reactions, advantage can be

.taken of the temp. effect og tke zate of coke formation. By
selxcting short residence times in the heating zone and

-secyeling, it is possthle 10 raize. the reaction:

creases the reattion fate-and lowers

ERaily-In :

At 760-850° in the case of high-mn].

for lower paraffine, the mnax. i

yields drops to 0.01 esc. end continues to fall expon
The time requived for mox, yields for
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- 1233, Xinetios o} ke coking of potrolenm asphindienes,. - A,
. " Brodskii, XK. P. Levrovsidi, and E. D.” Filatovs, - Joresd,
_ A#ad. Nouk. §.8.5.R., Ould. Takh. Nouk. 105D, 1), 141-4,—
- i, o1 Aspalticresidun (259;) obtrined by CyH, de.ssphatiing of 50%, -
g botloms ircmn Romashingk crude was purifisd by twice ro-;
precipitating (with intermedists soln in GJH,) frem Gy,
yielding muterisi with C.R. {Con) 87:8%,. This was dicrolved,
{20, and 37 p.p.m., conen dolennined by uptice! donsity) in’
shiophens-froa CgH, (verified fo bu inest under o3t ponitions).
Hokis was paseed through quarts ub» ot co 700" € and azphall-
o oontont of condenssts measurd. Results indicats that !
gus-phase coking of arphaltenes is bimoloculsr reeotion,
svactien rato increneed by 1-7 times on temp riss fmm 715°;
iz 785°.0. Mol wt. of 1300 wes asmumsd 3 activation energy.:
plraacion calossen 2 keadfmol. v VB
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USSR/Geology - Petroleum FD-293h
- Card 1/1 Pub. L41-15/17
Author : Lavrovskiy, K. P. and Rozental' A. L., Moscow
NP TS TR
Title ' . Kinetics of the regeneration of synthetic bead catalysts.
Periodical : Izv. AN SSSR, Otd. Tekh. Neuk 6, 1k0-148, June 1955
Abstract . Describes the mechanics of the experimental procedure and \

analyzes the data received, the purpose of the experiment being

to determine the kinetics of the removal of carbon from the work-

ing surfaces of the synthetic bead catalysts used in petroleum )
refineries. The carbon is removed by oxidation and combustion. -
Diagrams, graphs, tables and formulae. Six references, 4 USSR

- Institution

Submitted : April 2k, 1954
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{ en egarding the me han_sm or heterogeneorus

s - (cataly-t:.c isormerization, hydrogenation, etc) accomplished
g by ,zreans of oxide catmty CrO 2n0, V0 contaimng polyvalent
‘ - The te

2 Tessi of branched hydrocarbons' than the products
:.zed ‘over: oxide cata]ysts. Five USSR rei’erences 1();.‘9314-1951;)
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" IAVROVSKIY, K. P. and KOLBANOVSKIY, Yu. A.

"Methods of Utilizing Atomic Energy in the Ghemical Technology of Petroleum. "
Khim, 1 Tekh, Topliva, No.1, pp. 7-17, 1956 & e

Translation 1071265
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i and A. L. Rezental.

Ne. 2, 2707 1. Bodenstein

2, 1222, Matheson, o al., C.A. 43,

Diecs B svstems o owhich
H.oweyer

fayers ar beds of
stream < f gas.

‘Gurlization ™). The paru-
muts of the vl of the app., ususity
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BRODSKIY, A.H., KALINENKO, R,A,; LAVROVSKIY K,P,

Adserptive amslysis and separatien of hydrocarbu gases, Khim, 1
tekh. tepl. ne,8:18-22 .Ag '56, _ : (MLRA 9: 10)

l Institut nefti Akademii nauk SSSR.
(Hydrecarbexrs)

g

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86 00513R000928830006-5

LSRG 1/-‘1"%.»%. ﬁdﬁﬁwm __n‘ M”e&:&’&‘:}?&‘

mﬁmg B R S R £ R 5 B

= _//mévys 4//5/ /s’//

USSR/Physical Chenistry - Kineties, Combustion. o B-9
o E;c;ploa.:i.w:s‘.Topochcﬂistryg Catalvsis

- #bs Jowr’ : Referat Zomr - Kniniya, No 2, 1957, 3844

- fdthor '+ Lavrovskiy K.P., Kolbamvski Yu.l.
2. Inst © 2 Institute of Petroleun, Acadeny of Sciences USSR
~ - o PTitle o p The Role of Toni mtion Potcn 1ul in Eiectron Cotalysis
B B at Metals . '

I

C OrigPub 5 Tr, Tn-te nefti AN sésa, 1956, 8, 92~'93

. Abstmoet The a.uthcrs consic’er the film of 2dsorbed -gos ot the
SR T surface of a metal catalyst as a semi-coniuctor and as-
suize thet for the saue reaction of hydrogen transfer, the e
‘ratio of cnersgy of activution values E ot Pt and Fd rust el
e approxirntoely equal to the ratio of ionizotion poten-
tials (U) of thesc metals. Fron the known volues of Ein,
the dehydrogenation of piperidine ‘and cyclohexnne, hydro-
- genation of methyl acetyicne and cyclopropance and the
oxidation of iso-octane at Pt the values of B of these

L]

PR

RS

. “ - .
T e e e e i e i e o e e e Y Eg e

‘Cara 1/2. - 139 -
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Category:

Abs Jour:

Author
Inst
Title

Orig Pub:

Abstract:

USSR
Zh--Kh, No 3, 1957, 7581

Lavrovskiy, K. P. and Rozental, A. L.

Petroleum Institute of the Academy of Sciences USSR
The Mechanism of Chemical Rcactions in Fluidized Beds

Tr. In-ta Nefti AN SSSR, 1956, Vol 8, 94-98

The basic principles of reactions occurring in "boiling layers

{(i.e. in systems consisting of a gas and moving dust-like particles
of catalyst or some other substance) have been investigated and

the effect of mixing on the distribution of the reactants concentra-
tions over the length of the bed has been determined. It has been
shown that for r-order heterogeneous reactions in which no change
of volume occurs increasing the dispersion, all other factors being
equal, will lower the conversion; the depressing effect is the greater

1/2 -32-
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| Cétegory: - USSR

Abs Jour: Zh--Kh, No 3, 1957, 7581

- the higher n. .Under conditions of catalyst poisoning, increasing
the dispersion will increase the conversion. When a number of
parallel reactions occur in the fluidized bed, increasing the dis-
persion will lead to an equalization of the product distribution by
the inhibition of the faster reactions, -

CIA-RDP86-00513R000928830006-5"
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Bovs Lu Uiy resiucer, LIUS oSmpluting m“ cycle,  The resctions teke pleer in g .
fluldiscy bed wfth pulverized ers=.  The corgitions A the di flerent stares o
thi jrocess < X i d. e aXperimea tal plmt produced 1 cu.m/h of hy*‘“?@»".
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L/}VRU’SKI\/ K2
‘USSR/Ghomical Tochnology, Chomical Products and Their I-14

Application-n'rroatmn‘c of natural gesos and
- ~petroloum, ' Motor fuols. Lubricanta. .

Abs Jour: Rof Zhur-Khimiya, No 3, 1057, 9308 -
Author

s 3La ovskly, K. P., Makarov, D, V., and Nazarova, L.M.
Inst : Potroleum insf{tuto of tho 'Acadomy of Sciences USSR
Title -t The Combinod Deop-Soated LJdrogpnation Mothod

Orig Pub: Tr. In-ta nofti AN SSSR, 1956, Vol 8, 145-15¢

Abstract: Tho combined deep-scatod hydrogenation of residual
B - - pils friom Romashkin crude has been investigated in
pilot plant insuqllatlons of the continuous type.
-The charge stoclk (d‘iO 0.965; 10.3% boiling beclow
- 350°, 17.8% boili g *botween 350 -and 400°) is
mixod with 2% carbon-base Fo-catalyst and subjected
'to a single-pass hydrogenation in a tubular recactor
at 470%nd 350 atum; the reactor throughput is 2.5
kg/litor/hour. A contact time of 3 min is used.
'The hydrogonate obtained in QOA yiolds is subjected
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USSR/Chemical Technology. Chemical Produ
iZpplication-~Tp

cts and Thoir 1I-14
eatment of natural gascs and
petroleum. Motop fuels. Lubricants,
T Abs Jour: Rer Zhur-khimiya, Ho 3, 1957, 9308
Abstract:

in the output of useful
roquiremont

products, lowers the H2
8, and lcads to thg Preduction of a
desulferized motor el of hj
Rizfurther treatment; the yiold of %
79+5% calculated on the re
fiow shect ang cquioment '
seated hydrogenation arc considerably simpler
than thesa of Industrial installations using
fluidizod catalyst beds, -

30006-5"
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USSR/Chemical Technology - Chemical Products and Their 1-8

Application. Treatment of Natural Gases and Petroleum.
Motor and Jet Fuels. Lubricants.

Abs Jour : Ref Zhur - Khimiya, No 1, 1958, 2545

Author : Lavrovskiy, K.P., Brodskiy, A.M.

Inst e )

Title : The Importence of Thermocontact Processes in the Furtheran-
ce and Chemizetion of Petroleum Processing. :

Orig Pub : Khim. nauka i prom-st', 1957, 2, No 2, 189-196

Abstract . : Description of the composition of outflowing gases and of
the quality of liquid products obtained on high-speed con-
tact cracking (SCC) of various petroleum products, in an
enlarged laboratory unit. As the heat transfer agent were
utilized petroleum coke particles 300-50Qm in size. scC
was conducted using as the raw material Romashkinskiy ma-

zut, the temperature of the added coke being 940°, the tem-

perature at the egress from the reactor 6400 and the raw
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USSR/Ghemical Technology - Chemicg: Productszand Their I-8
; Application, Treatment of Natural Gases ang Petroleum.
f Motor and Jet Fuels. Lubricants. .

Abs Jour . Ref:Zhur- Khimiya, No 1, 1958, 2545

material feed of 550 ml/minute. In the cracking of -
2inskiy magzug thése values were, respectively, 960°, o
and 740 m1 Per minute, ang in cracking of gasoline -

head distillate . 930, 760 and 320 ol /minute, Cracking

of ethane Was carried out gt 1000° ang g duration of the

reaction of 0,012 second. Gases of SCC contain large

amounts of unsaturateq hydrocarbons, and the liguid pro-

was of 20-229, 3 characterization of the SCC process ang
of its technological embodiments 1g provided.

Card 2/2 | N |
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( AURsVSKIT K P
' BRODSEIY, AeXe; KADINENKO, R.A.;

tion of
adsorbtion method of analysis and separa
hydrocarbon gases during kinetic study using labeled atoms, Probl,

(MIRA 11:3)
. £399-L404 157,
Kdin, 1 kat, 9-3%(5;&“;__;““&) (Carbon--Isotopes) -

LAVEOVSKIY, K.

The application of
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- LAVROVSIKIY, K. 9,

AUTHORS:

TiTLEt

PERIODICAL:

ABSTRACTs

Card 1/3
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20-5-19/48
Brodskiy, A. M. , Kalinenko, R. A. , Lavrovskiy, K. P. , Corre-
"_r\_‘

sponding Member AN USSR, ard Titov, V.7 B.

Kinetic Laws in the High~Tempe rature Cracking of Ethane (0 kineti-
cheskick zakonomernostyakh vysokotemperaturnogo krekinga etana)

Doklady AN SS5R, 1957, Vol. 116, Hr 5, pp. 789 - 792 (ussg)

In this paper the investigation of the total kinetiecs o1 this
cracking between 800 and 900o is descrdbed. The increase of tenpera-
ture and the corresponding rapid shortening of the reaction period
from 0,5 to 0,005 seconds demand a special experimental e thod.

The experiment was divided into 2 parts: 1.) the cracking itslerf
and 2.) analysis of the products. In the case of the latter a chro-
matographical method worked out by the authors.was used (reference
3), where this method failed because of the small quantity of the
single gases (e.g. isobutane), the me thod of radiocactive indicators
was used. %n addition to that, a small quantity of methane, mark-
ed with C 4, was added to the initial ethane. Figure 1 gives the
arrangement of the basic elements of the experimental device. Dur-
ing the experiments a "bailing layer" (reference 2) was produced in
the reactor. After a quick cooling of the cracking products after

the output from the boiling layer 002 of room temperature and in

FEAE T 2
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Kinetic Laws in the High-Temperature Cracking of Ethane

) a weight relation of 3 ¢ 12 to the mction mixture was irroduced
into the reactor from above. The basic composition of the waste
gas at 3 temperatures is given by table 1. The given reaction du-

ration t = £ , V = the volume of the baling layer, v = the
average linearvgr‘elocity of tle current with regard to ° ~.perature
extension, & = the share of the free volume , and F = the cross

section of the reactor. The conservation equation (1) for ethane is
transcr%b%d in the followving way which is easy for the graphic re-
2

; ¥ —— D 3
Lot . \ . .

6/ . ﬁroduction
y = “bamg=-7- - 1 + kt (2) Pable 2 gives the dependence
y(t) forzaél 30investiggted tegyeratures. The value . .Jas at 7700
0,54, 7 at 838", and 31 at 850 . ‘he precision of the ¥ value is
very high ag it is shown by figure 2. In table 3 the . ependence

n k on T is given. This shows that the value L = dfn - e
= =355 -

does not remain constant with the increase of T ard iLcreagég from
48 Cal obtained at lower temperatures to 82,0 + 3 Cal. ¢his proves
on the one hand the alterati on of the reaction mechar i, in whiich
the share of the chain process obviously decreases (reference 5);
on the other hand the found value is approximated to the value of
the cracking energy of the C - C - binding in the ethane which was

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5"
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. 20-5-19//8
Tl Einetic laws in the High-Temperaturs Cracking of Ethane

measursd in the previous paper (reference 6). By mans of the
authors! method it was found that in the ethane cracking products
in tenth % quantities divinyl, butylene, and only traces of isobu-
tane, finally propylene and propane, a fact which was never defined
exactly in the references. Figure . ‘2 furthermore shows that the o
known self-inhibitiqn effect is not expressed up to high degrees .
of transformation, This can be oexplained by the connection bet-
ween the self-inhibition at lower temperature and the influence

v of the walls. There are 3 figures, 1 table, and 7 referencea, 4 of

' whioch “are Slavie. 4

ASSOCIATIONs Petroleum Institute AN USSR
(Institut nefti Akademii naux SSSR)

SUENITTED: May 25, 1957

AVAILABLE:  Library of Congress =

Card 3/3
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CARISKRIY f P

Cracking of Ethane (0 znachenii
vysokotemperaturnom krekinge et

PERIODICAL: Doklady AN 85SR, 1957, Vol. 117

ABSTRACT: The present paper investigates
in the cracking of ethane in th
900°¢. This Problem ig gt Prese
for low temperatureg (reference

used in engineering. For solvip
Deasurements of the activitieg
tained in the crqzking of a mix
(labelled with c

,-AQ'THORS: Brodskiy, 4, M., Kalinenko, R. 4., Lavrovekiy, 20-.5-25/47
5 K. p., Corresponding Hember of the IN‘USSRT‘Titov, V. B,
‘TITLE: The Significance of Chain Reactiong in the High-Temperature

tsepnykh Teaktsiy pri
ana)

» Nr 6, pp. lol3-1016 (Ussgr)

the portion of chain reactiong

e temperature interval 770-

nt intensively inveatigated

81, 2, 3, 8), But the mechanigm

8 this problen the authors nade
of the different Products op.
ture of ethane with methang

desoribed in gy earlier work (reference 5)« The data obtained
Tor the temperaturea 770, 840 and 8907C are illustradeq in g

diagran, The tostg discussged he
Card 1/2 layer, whigh pernmit
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‘pHe Significance of Chain Reactions in the High-Temperature 20-6-26/47

cracking of Bthane

{0 the solution of a system of algebraic equations. The author
sdditionally includes 5 elementary processes in the

examination. Then the expressions for the dependence of the con-
centrations of the various active products on time, obtained
due to a special analysis, aore given. A provieional estimation
already shows that the portion of chain reactions in the total
process of cracking within the frame of the generally used
scheme in the case jnvestigated here is very small. Detailed
numerical data on this are given. There are 1 table, and 9 -
references, 5 of which are Slavic, ..

ASSOCIATION: Petroleum Institute AN USSR . (Institut nefti Akademii

nauk SSSR)

SUBMITTED: July 18, 1957

AVAILABLE: Library of Congress :

card 2/2
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" AUTHORS:  Lavrov skly,

 TITIE: On the High Velocity Proces

to Hydrocarbons. (K voprosu © vysokoskoros
termicheskoy pererabotkl uglevodorodov).

pliv 1 Masel), 1958,Nr.1.pp.64;68.

g of Thermal Conversion of
tnom protsesse

-

PERIODICAL: Knimiya 1 Tekhnologiya To

. (uUsSR).

ABSTRACT:  Beply to a oriticlsm DY p. I. Iuk'yanov which was pub-
11shed in thils journal (1957, No.9, p.53) on 2 previous
publicatlion by the authors in DAN SSSR, 1959, v0l.92,
¥o.5, in Izd. 4 Petroleum

AN SSSR, 1855 and the 4th Worl
Congress, Section I1L, Rome,

1955.

The authoTrs defend the correctness of their formule for
the evaluatlon of the ordeT of time required for the
neating up of a moving layer of vapours on contact with -
a heat transfer medium under conditlons of high veloclty .
cracking. They also criticise the - .
of the eriticism of their paper by b '
There is 1 figure and 8 references.

The edltorial office of the journal, in an BEaitorial
Notice (p.68) explains that in view of the refusal of
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‘dn the High Veloclty Process of Thermal Conversion of Hydrocarbons.

' dee errors, their paper
' 1zinal authors to acknowledg e
' :2: g;n% to a specialist in the fleld of deslgn of re
' actors for chemical processes.

' ~ 4 D. I. Orochko
.69-71. Comments by A. N. Planovskly an
?i 2i97;ape: of K. P. Lavrovskily and A. M. BrOdSki%ie;nd
griticism of the mathematical treatment of ;he pro .
There are 7 References: 6 Russian, 1 English.

AVAILABLE. DLibrary of Congress.
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¢ cracking of propans.
(MIRA 11:3)

Laci
Obtaining acetylene
Khim i tekh. topl.

by high-speed catalyti
1 masel 3 no.3:1g7 Mr '58.

t4 AN SSSR,
LeInstitu® nef(Acetylene) (Propane) (Cracking process)
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LAVROVSKTY, K. P
TOPCHIYEV, A. V. and others. -

"Studying the Radiation Chemistry of Petrcleum Hydrocarbons and ’,
the Applicationof Iuclear Radiation in the Uil Processing Industry

and in 0il-Chemical Synthesis.!
Report submitted at the Fifth World Petroleum Congress, 3C Fay - o
5%June 1959, lNew fork. oo
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Report submitted at the Fifth World Petrolcum Congress, 30 Fay -
5 June 1959, New York.
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BRODSKIY, A.M.; LAVROVSKIY, X .P.; NAYMUSHIN, H.N.; TITEOV, V.B.;
FILATUVK Ye,D.

Chromatographic analysis of mixtures of alkylenes and diolefins.
Khim. 1 tekh.topl. 1 masel 4 no.3:30-32 Mr '50,
(MIRA 12:4)

1. Inatitut nefti AN SS5R.
(Chromatographic analysis) (Olefins)
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| sy 573200 SOV/76-33-11-13/41
AUTHORSS ‘Brodskiy, Ae Moy Kalinenko, R. As, Lavrovekiy, Ks Pay )
itov, V. Be ' ) ~
TiITLEs On the Mechanism of High-temperature Cracking of Ethane

PERIODICAL: ghurnal fizicheskoy khimii, 1959, Vol 33, Nr 11, PP 24572466

(USSR)

The reaction mechanism of the cracking of hydrocarbon gases

at 770-890° was studied, as in general the industrial pyrolysis
of these gases takes place at these high temperatures. A
special experimental method was developed by which tracer_atoms
and ethane are used to which approximately 2% of marked C H),

methane was added. The experiments were mede in a con-
tinuously working apparatus (Fig 1) at approximetely 90 mm Hg,
The quartz reactor was filled with corundum acting as heat '
carrier, and the temperature was recorded by means of an
EPP-09 electronic potentiometer. The results obtained (Te-
bles 1-3) showed that at these temperatures the maximum par-~

o ticipation of the chain-reaction process in the conversion of -
Card 1/2 othane into ethyleme is 5%, and that the inherent inhibition y/}

ABSTRACT:

v
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' , a0v/76-33-11-13/41
, On the Mechanism of High-temperature Cracking of Ethene

ing at 500-650°C does not occur. The

reaction proceeds according to the first order, and the ac~

tivation energy is 822 kcal/mol, The reaction-rate constant
of CH3 + CQHG --—->CH4 + 02H5 points to & steric factor of the
ordexr of 10-3 for this reactiom, while the activation energy
obtained from 122 kecal is in agreement with data from other
publications. The recombination constant, obtained both by ex-
periment and by calculation using thermodynamic data, ig ap~

proximately 5.102 tives smaller than that obtained at lower
temperatures._The decomposition rate constant of the ethyl
radical is 103 times smaller than it would be according to the

‘ elementary kinetic gas theory. There are 4 figures, 3 tables,
: and 14 references, 8 of which are Soviet.

characteristic of crack

ASSOCIATION: Akademiya nauk SSSR)Institut neftekhimicheskogo sinteza
Institute of Petroleum-chemicaﬁ}///

(Academy of Sciences, USSR,
Synthesis)
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AUTHORS: Brodskiy, A. ¥., Kalinenko, Re ke sov/20-124-2-2e/71
Lavrovskiy, K. Py Corresponding Hember, AS USSR N
TITLE: on the Isotope Effect in the Cracking of Ethane (Ob izotopnom -

effekte pri krekinge etana)

PERIODICAL: ?okla%y Akademii nauk SSSR, 1959, Vol 124, Nr 2, pp 340-341
USSR

ABSTRACT: The present paper deals with the intensity o; the isotopic
effect in the cracking of ethane marked by C 4, pifferent
results obtained by previous papers are mentioned in short.

The aunthors investigated the cracking of the mixture
C12H3 - C12H3 and 012H3 - C14H3 at high temperatures. The

decomposition mechanism of ethane is considerably more simple
than that of propane. The experiments were carried out at a
temperature of ~ 850° and at pressures of 50-80 torr according
to an already previously (Refs 556) described method in a
reactor with practically complete mixing. The results obtained
by the experiments ghow the following: In a wide interval of
degrees of tranaformation the activity of the produced

Card 1/3 ethylene does not differ from the.activity of ethane

e
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On the Isotope Effect in the cracking of Ethane SOV/20-124-2-28/71

' (accuracy ~ 1 %). The activity of pethane is not equal to Az

(as it would have 4o be in the case of lacking isotopic effect)
but much lower. Here A is the activity of the ethane mixture
existing when measurements were begun. A table contains the
velues of ethané activity in % of A/2 as function of the
ethylene content in the cracked gase Hethane activity is

lower by ~ 10 % than A/2 and saries relatively 1ittle with <
progressing reaction. The value of the isotopic effect found -
is near that found previously (Refs 1,2) for propane. The
date mentioned above all confirm (on the basis of ethane)
the abnormally high value of the isotopic effect in the
reaction of methane formation. The equality of the order of
magnitude of the isotopic effect (vith respect to methane)
for 0236 and CBHB indicates the existence of gimilar ethanes 3

in the formation of CHy in the two above-mentioned cases.
Correction note: The provieional experiments carried out by
the authors concerning the cracking of the ethane mixture

¢'2a, - ¢'7Hy and c'4a, - c'4, showed that in this case the
jgotopic effect (with respect to methane) is considenably

card 2/3
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on the Iso/}ope Effect in the Cracking of Ethane S0V/20-124-2-28/71
3

! lower than in the cracking of ¢! Hj 14!13. This confirms
the above assumption that the abnormally high value of the

isotopic effect in the cracking of ethane 012H3 - 01433 is

due to a quantum effect connected with the disturbance of

symmetry. There are 1 table and 7 references, 4 of which are
Soviet. |

SUBMITTED: September 24, 1958
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SOV/20-126~6~41/67
AUTHORS: Brodskiy, A. M., Ealinenko, R. A., Lavrovskiy, X, P.,
Corresponding Member, AS USSR ¢

TITLE: On the Relation Between the Kinetic Isotopic Effects During

012-014 and C!”’-C14 Bond Rupture (0 sootnoshenii kineticheskikh
izotopnykh effektov pri razryve svyazey 012-014 i 014-014 )

PERIODICAL: ?oklady Akademii nauk SSSR, 1959, Vol 126, Nr 6, pp 1293-1295
USSR)

ABSTRACT: The effects mentioned in the title were invéstigated under
conditions of high temperature cracking by mesns of a mixture of

012113-012113 with 01435-0141{3 . The results wére compared with

the cracking of C‘I‘:\Hat’--cllzli3 ag described in reference 1.

This experiment was made for the reason that hydrocarbons with
only partly marked C-atoms yielded higher values for tbé
isotopic effect (Refs 1-3) than could be expected according to
the present theoretical opinions (Refs 4, 5). The following is
given as a possible explanation of this phenomenon:

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5"
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On the Reletion Between the Kinetic Isotopic Effects SCV/20-~126-6-41/67
During 012—(}14 and C”’-G14 Bond Rupture ’

hydrocarbon molecules exhibit e plane of symmetry vertical to
the chain or e corresponding alternating axis. The introduction
of a marked C-ztom hes a disturbing effect upon this symmetTy,
and the transition from the symmetrical to th2 aesymmetrical
molecule might entail a considerable kinetic effect. Herefrom

i% resulted that the symmetrical cthanes 01233-0123 and

;
14 - 14
¢ 4H3~C Hy

012113-0141{3 in their effect. The experimental data (Table 1)
shows that the kinetic isotopic effect amounts to 5114 in
the formation of methane from 01435-01433 s it is, therefore,

considerably lower than the value of 1224 of reference 1 found
for asymmetrical ethane. Measurements were made under entirely
equal conditions. This result shows that there is no direct
proportion between th: kinetic isotopic effect and the reduced
mass, and confirms t!e assumption that the disturbance of the

had to differ from asymmetrical
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On the Relation Between the Kihetic Isotopic Eifects SOV/20-126-6-41/67
During ¢'2.c'4 ana c14.c"4 pond Rupture = '

symmetry of the molecule has an effect upon the rate of
reaction. Herefrom an indirect effect of various nuclear
states upon the rate of molecular cracking reactions may be
concluded, The authors thank N. D. Sokolov for valuable
discussions. There are 1 table and 7 references, 4 of which
are Soviets

ASSOCIATION: Institut neftekhimicheskogo sinteza Akademii nauk SSSR
' (Institute of Petroleum~Chemical Synthesis of the Academy of

Sciences, USSR)

SUBMITTED: April- 10, 1959
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" §/062/60/000/008/010/012

B004,/B054
AUTHORS ¢ Brodskiy., A. M., Lavrovskiy, K. P., and Filatova, Ye. D. e
TITLE# High-temperature DehydrogenatioAZOf Ethyl Benzene 7

PERIODICAL:- Izvestiya Akademii nauk SSSR. Otdeleaniye khimicheskikh nauk,
1960, No. B, pp. 1490-=1494

TEXT: The authors report on their investigations of the kinetics of de-
hydrogenation of ethyl benzene at temperatures between 660 and 740°C° L//
They discuss-data in publications (Refs. 2, 3), and explain contradictions
by the fact that at high temperatures the styrene yield depends on the re-
action period. To obtain a high stxrene?yield it was necessary to guarantee
& short reaction period and a quick, steady heating. This was attained by
means of a pseudoliquid coke powder layer. Figo 1,shows the experimental

- arrangement. Heating was performed by a graphiteVapiral passed through by
current. The ethyl benzene gasified and mixed with CO, or N, was introduced
from below into the reaction tube (diameter 40 om). E}f:;iom5 of coke (parti-
6le diameter 0.1 ~ 0.5 mm) were piled on a screen. CO. was admixed at the
outlet of the reaction tube for a quick cooling and rarefaction of ths

Card 1/3
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_High-temperature Dehydrogenation of Fthyl Benzene s/062/60/000/005/0!0/01?
' : ’ BO04/BO4
ted in vessals conied with }igusd

getermined by the icdine
fractienas - :
H

. 'reaction product. The 1atter was collec
nitrogen, In tne distillate, the styreme %as
pumber; and ihe amount of whe resulting benzeneé and tolusne by
tion. Taple ? lists the experimeatal rosults at 660, 620, 720, and 740°C
and the reaction pericd Te The atyrens yield was 26% at 660003 and 10-15%
at nigher jempsratures. Benzenc and toluene yieids
720}07 and 8-10%. at 7407 Ce Replaczsmant of the coke powdsr by quart
4id not change ine sast results. Equation (6) is sritvten gown for
ing the sxparimertal datal 1/(% -m) = V¥ k(t/a), (= = giyrene coptans
of vhe distillavs, k - reacticn constant, o = hoefficient cf volame in-
srease affthe reacting gases)p Thg grarhis repressntation 1y -ow)
first-ordsT reacticne Hewc?, the Teads-

“in Fig. 2 confirms ine course of &
y for the four test tempsratures was zalcalatao (Tapie 2}
nad /

tion constan

Fig. 3 shows 1he function ln k = £(1/T). The activaticn energy ¥as fox

to va 44 1;2 kcal/molec Thers are 5 figures; > tables, and 8 ratarentes:
el

6 Soviet and -2 USe

ware abont 5. 0% B
2 poRGEY
avaliuidt-

inteza Akadem:i pavk SSSR

ASSOCIATION: Institut neftekhimicheskcgo &
cal Synthesis cf the Acadamyv

(Instituze of Petrcleum-chemi
of Sciencss; USSR}
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High-temperature Dehydrocgenation of Ethyl Benzene $/062/60/000/008/C 3/G12
B004/B054

7

SUBMITTED: March 16, 1959
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§/195/60/001/003/002/013

B002/B058
AUTHORS: Brodskiy, A. M., Lavrovskiy, K. P., Su Vey-khan
TITLE: On the Kinetic Rules of High-temperature Cracking of
Isopentane
PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 3, pp. 340 - 344 \/
TEXT: The cracking of isopentane between 700 and é4o°c was studied at —

a pressure of 110 * 2 mm Hg. The reaction products were determined chroma-
tographically. The following was determined for the constant of the

cracking rate: 8.33 gec” ! at 540°C, 26 gec”! at 760°C, and 95 sec” at
820°C. The activation energy is 60.5 % 2 kcal/molej the factor of the

exponential function is 1014 secn1. At these temperatures, the cracking
of isopentane proceeds as a firgt-order reaction. The self-brakingzof.
the reaction known at low temperatures was not observed at the experi-~
mental temperatures. The following summary scheme wags drawn up for the
decomposition mechanism: dehydrogenation of isopentane practically does

Card 1/3
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On the Kinetic Rules of High-temperature §/195/60/001/003/002/013
Cracking of Isopentane B0O02/B058

not occury the probability of the cracking reaction proceeding under
formation of 02 and C3 chains is much grealer than the probability of the

formation of butylenes. The formation of B-butylene can be explained by
the fact that during the cleavage of the C-C bond 3 or 4 hydrogen atom
is more easily cracked from the secondary C atom than the primary hydro-
gen atom., The probability of the formation of y-butylene is small in the
cracking of igopentane, that is, if the C-C bond 1 is cleft, the hydro-
gen atom is cracked from the tertiary C atom and isobutylene forms.
y-butylene should be formed according to the radical chain mechanism.
The relatively small amounts of y~butylene in the cracking products indi-
cate that the cracking reaction proceeds according to the mechanism of
the molecular reaction. There are 3 figures, 1 table and 7 references:

5 Soviet, 1 British,and 1 US.

ASSOCIATION: Institut neftekhimicheskogo sinteza AN SSSR (Instltute of
Petrochemical Synthesis AS USSR)
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On the Kinetic Rules of High-temperature s/195/60/001 /003 /002
Crackmg of Isopentane 3502/054 / 3/ /013

SUBMITTED: February 23, 1960

CHy—CH=CH—CH,+CH,
CH,':?—CH;’*-CH‘

CH,

L 2 3 _ _ ‘
CHy-CH -l ch, | Cila—CHytCHs—-CH+CH,

4 — CH,=CH,+H,
H, CH;—CH;y;—CHy+ CHy=CH, *

g CH,‘:CH;-*—CH‘

- CH’,—CHnCH,—;—H,

TRBhE
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$/135/60/001 /004/011/015
3C17/B0655

AUTHORS: Chzhan Chzhao - lan®, Lavrovskiy, K. P., hozentall, 4. 4.

Svam R

TITLE: Dehydration of Isopentane cn Chromium~bxide/Aluminum-oxide
: Catalysts

PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 4, pp. 583-592

TEXT: The authors investigated the dehydrogenation of isopentane over
fixed and fluidized beds of chromium-oxide/aluminum-oxide catalysts, Three K/

'catalysts with the follow1ng compositions were used: catalyst No. 1:

14.8% by weight Cr 03, 83.7% by weight Al 03 and 1.5% by weight K ,0; cata-
lyst Fo. 2: 7% by weight Cr 2031 92 5% by weight A1203 and 0.5% by weight
K05 catalyst No. 3 was prepared by B. A. Kazanskiy (Ref. 3). The reaction

- products were analyzed by gas chromatography. The authors studied the
kinetics of the debydrogenation process in a fluidized bed under vacuum
at grain sizes of the catalyst varying between 0,05 and 0.01 mm. The
equilibrium constant of isopentane dehydrogenation is given in Table 1.

Card 1/3
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Dehydration of Isopentane on Chromium-oxide/ S/19?/60/001/004/011/015
Aluminum-oxide Catalysts B0O17/B055

The equilibrium composition of the products at 760 and at 100 mm Hg is
- shown in Figs. 1 and 2. The vacuum apparatus is represented in Fig. 3
The catalysts exhibited practically equal activity. Dehydrogenation at .
550°¢ yielded 30-31% isoamylenes and isoprene; with 46-47% of the =~
isopentane entering into reaction, while at 520°C the yleld was only .
22-23% with 28% of the isopentane reacting. Table 2 shows the composition i
of the preducts formed at dehydrogenation of igopentane on the Tixed
catalyst. The kinetics of isopentane dehydrogenation on the fluidized and
fixed catalysts in the region of small yields (up to 30%) were studied
at 500, 520, and 550°C. Distribution curves of the reaction products appear
in Figs. 4 and 5. Special characteristics of the dehydrogenation reaction
of isopentane were discussed giving kinetic equations which allow for the
homogeneity of the catalyst surface. The kinetic curves for isopentane
dehydrogenation on the fixed and fluidized catalysts in the region of
small yields are represented in Fig. 6. The activation energy of dehydro-
gengtion is 44 kcal/mole° The dehydrogenation of isopentane at higher
temperatures and lower pressure is described in Table 4. At 600°C,
100 mm Hg and a sojourn time of 2.2 sec, 62.3% of the iscopentane reacts,
and yields 20.2% isoamylene and 15.3% isoprene. The 05 fraction conteined

Card 2/3
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214 isoprene. The dehydrogenation of isopentane by the fluid-beq technique

is recommended for

figures, 4 tables, and 17 references;

ASS0CIATION:

the single-stage preparation of isoprene.
14 Soviet and 3 US.

There are 6

Institut neftekhimicheskogo sinteza AN SSSR (Institute of

Petrochemical Synthesis of the AS USSR)

- SUBMITTED: March 21, 1960
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5/07760/034/01/031/044
B

5(4)
AUTHORS 3 Brodskiy, &. M. _Kalinenko. R. A., BO004/BOOT
Tavrovekiy, Ko Pe

et i T
PITLE: A Method of Investigating the Mechanism of Fast Reactions in
a Turbulent Reactor by Means of Tagged Atoms VX

PERIODICAL:  Zhurnal fizicheskoy khimii, 1960, Vol 34, Nr 1, pp 192 - 195

(UssR)
ABSTRACT: The term turbulent reactor is applied by the authors to a N
) reactor vessel with an jntense intermixing device. After

giving a survey of the methods of jnvestigating the kinetics
of reactions and mentioning the isotopic method by M.B.Neyman,
the authors explain the simplification,of kinetic equations
attzined when using tagged atoms and by intensively inter-
mixing the reagents as a result of the falling avay of con-
centration- and tenperature gradients. The method makes it
possible to deal with both single processes in the reaction
and also with the total process, and may therefore be used for
the purpose of judging the correctness of the scheme upon
whioh the reaction is besed. By the example of the cracking of
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A Method of Investigating the Mechanism of Fast 5/076/60/034/01/031/044
\  Reactions in a Turbulent Reactor by Means of B0O4/B00OT
Tagged Atoms
C286 at 800 - 900o it is shown that by thoroughly intermixing,

i function y = f(t)
r dependence was obtained for the
%:FL’:Z: 1, g), There are 2 figures and 6 Soviet references:

SUBMITTED: April 10, 1959
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s/020/6o/133/005/o12/o19
B016/B060

P., Corresponding Member AS USSR,

AUTHORS: Lavrovskl K.
ﬁo&enfgl', . L., Chzhan Chzhao-lan'

TITLE: study of the Reaction of catalytic Dehydrogenation of
- Isopentane

PERIODICAL: Doklady Akademil nauk SSSR, 1960, Vol. 133, Noo Dy
Pp. 1098-~1101

PEXT: The authors gtudied the reaction mentioned in the title on
chromium- and aluminum oxide catalysts in the temperature range between
500 and 600°C by making use of a pseudoliquid layer. Fig. 1 shows &
scheme of the vacuunm apparatus used for the purpose. A pseudoliquid
layer formed on the passage of isopentane through the catalyst. The

Cz2 - Cs hydrocarbons were chromatographically separated in a column with Z

diisoamyl phthalate and acetonyl acetone by the method described in
Ref. 5. Besides experiments made with a pseudoliquid catalyst layer the
" authors carried out experiments with & resting layer (Table 1), As can
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Study of the Reaction of Catalytic De-
hydrogenation of Isopentane

be seen therefrom,
activity. Figs. 2 an
products developed. The molar ratios C4
in the gases. These hydrocarbons
cracking., The drop in se
the increase in isopentane consum
contained 2-methyl butene~2,
at.aratio of 100 : 50 : 16 at 500°C; at
100 : 54 : 18; at 550°C, it
100 : 56 :
convergion degree of iso
equilibrium. The ratio o
the ratio of equilibrium.
processes of igomerizatio
catalysts., For the interpr
conversion degrees up
the pseudoligquid layer,
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was 100 : 55 :

14, This ratio wes little dependent on
pentane, and diverged little from the ratio of

f isoprene to the sum of the isoamylenes fitted
This is indicative of the high rates of the

n and dehydrogenation of isoamylenes on oxide
etation of experimental results in the range of
to 30 the authors made use
and (2) for the resting
the points established in the experiment group
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the catalysts of different compositions had & similar
d 3 supply typical curves for the

amounts of reaction

: C4 and Cp : C3 approach unity

were apparently formed” by isopentane :
lectivity with rising temperature fairly fitted -
ption for cracking.
2-methyl butene-1, and 3-methyl butene-1

The products

5200C, this ratio was
16; at 580°C, it was
pressure and on the

of equations (1) for
layer. Fig. 4 shows that
along the straight lines
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Study of the Reaction of Catalytic De- s/020/60/133/005/o12/019
nydrogenation of Isopentane B016/B060

1 and 2. The inclination angle.of these gtraight lines to the axis t/p
is, independent of pressure, equal to conatant K. In the derivation of
equations (1) and (2), the authors made use of the concepts put forward
in the papers of Refs. 10 and 11 dealing with the course of irreversible
reactions on a hopogeneous surface. These equations apply to the case
where isoamzleneé‘and isoprene are strongly adsorbed on the gurface with
equal adsorption coefficients. Equation (1) characterizes the conditions
under which the gas is perfectly pixed. A lacking mixture was assumed

in the derivation of equation (2). The authors conclude from the results
obtained that the ratio of the adsorption coefficients of isoprene and
isoamylenes on the chromium catalyst did not exceed 2., They conclude
furthermore that the gaid coefficient of jsoamylenes lies higher by two
orders of magnitude than that of isopentane. A comparison of experi-
mental results on a‘pseudoliquid and on a resting layer proves that in
the former case the gas Wwas completely intermixed while there was no
mixing in the latter case. By reducing the mixing it is possible to
increase the isoprene yield. The authors thank Academician_B. A.
Xazanskiy for his discussion. There are 4 figures, 1 table, and 11
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Study of the Reaction of Catalytic De- 5/020/60/133/005/012/019
hydrogenation of Isopentane B016/B060

Soviet references. N C

ASSOCIATION: Institut neftekhimicheskogo sinteza Akademii nauk SSSR
(Institute of Petroleum-chemical Synthesis of the

Academy of Sciences, USSR)

<;;;;ITTED: April 15, 1960 g
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AUTHORS 3 Topchiyev, A.Ves Lav iv. K.P., Polak; Le¢S.s
Brodskiy; AoMos and Kolbanovskiy, Yu.A.

TITLE: Investigation into the radiation chemistry of
petroleum hydrocarbons and the application of nuclear
irradiation in the petroleum refining industry and

petrochemical synthesis

SOURCE ¢ International Petroleum Congress. 5th, New York, 1959
{Doklady] t. 33 Pererabotka nefti i gaza.
Neftekhimiya. Moscow, Gostoptekhizdat, 1961, 3h5-35k,

TEXT?: Liquid alkanes, mainly n-heptane, were subjected to
X-ray radiolysis. 1t was found that at room temperature the amount

of hydrogen, molecular weight and refractive index of the liquid

phase increase linearly with the irradiation. The amount of

methane increase i f CHsz groups in t
molecule, UV spectr indi j polymers with

conjugated double bonds. The number of such bonds increases with

the number of CHp groups in the alkane molecules. It was shown

that the weight percent of the heavy residue increases
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: $/607/61/003/000/002/002
Investigation into the radiation ... £075/E185

proportionally with the increasing doses of radiation. The

molecular weight of the residue ranges from 175 to 218 and

specific gravity 0.76 to 0.80 g/cm3u The radiolysis of n-heptans

at ~196 °C (in liquid nitrogen) gave products containing a marked
proportion of free radicals as demonstrated by the examination of

their paramagnetic spectra. At this low temperature free atoms

of hydrogen are present for a considerable time, which cpens newvw
perspectives before petrochemical industry. The yield of thse

products of the recombination of C7H1s radicals at the low

temperatures (giving various isomers of tetradecane) is halved

compared with the yield obtained at 20 °C. The yield cf the

products obtainable by monomolecular reactions as well as the N
probability of transmission of the activation energy to cther e
melecules decreases with temperature, In the case of catene

UV absorption on irradiation at ~79% and -196 °C is 4 times highex

than that of catone treated at room temperature which indizated &
rapid increase in the formation of dienes. The formation of

polymers is slower., For the small doses of radiation a direc*
proportionality between the yields of gases and time of

o AR
HrTieN
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E075/E185

irradiation was observed, The addition of dibenzylsulphide to the
alkanes prevented their radiolysis to a large extent. In the
gaseous products of the radiolysis of the solution there is no HpS,
which suggests that a transmission of activation takes place,

It was found that an important role during the irradiation of the
alkanes is played by the process of direct rupture of carbon-
carbon bond leading to the formationm of alkyl radicals and final
products (odd- and even-numbasred carbon hydrocarbons). A study of
the radiation and thermal stability of aromatic hydrocarbons was
conducted by subjecting them to nuclear reactor irradiation at high
temperatures, At the same time the thermal stability was
controlled at 400 °C. It was shown that the thermal stability at
400 °C and radiation stability at 330 ©C and irradiation dose of
1500 microrads are approximately the same. The intrecduction of
methyl groups into the aromatic system leads to a marked decrease
in the radiation stability. An increase of irradiation temperature
from 220 to 330 °C accelerates the decomposition.

Investigation into the radiation ...
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There are 6 figures, 5 tables and 7 references; 5 Soviet-bloc
and 2 non-Soviet-bloc. The English language references rsad as
followss . .

Ref.65 G.A. Freund, Nucleon, v.1l4, no.,8, 62, 1956;

L.W. Fromm, K., Anderson, Nucl, Sci. Eng., 2(2)., 160, 1956;

Colichman, E.L., Fish, R.F., Nucleon. v.15, no.2, 72, 1957
E.L, Colichman, R.H. Gercke, Nucleon, v.1%, noc.7. 50, 1956.

R.0. Bolt, S.G. Carell. Procsedings of the Intermational
Conference on Peaceful Uses of Atomic En2rgy, Geneva, 7.7,
8-20, 1955. United Natioms, <. 550. N.Y., 1956,
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fractions,
thermal conversions of petroleun .
Rnigiéiiﬁia 1 no,3:370-381 My-Je '6l. (MIRA 16:11)
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AUTHOR: - Brodskiy A M Kalinenke
and Shevel kova L V.
principles of the decomposition of methanal al bhivh

TITLE:
: temperatures
PERTODICAL: Kinetika 1 kataliz, v.&. no o196l 5535601
TEXT: Previous ijnvestigations of the drcomposition of X
aporoximat ely frirst-o deoer

to €, nnu(uldted an
of C-C or ¢.H bonds but the vield:s

disneveed by about fmzv and
has hecn many cimes
Decompost -
61

alcohols from CO
reaction, involvVing rupture
and mass baloances of C. H and Q have
the activation energy for reaction velocity
smalleyr than that for pressure decrease in the svstem
tion of methunol was Cunkldelﬁd hy € J A Fletcher (Ref

Proc . Roy. Soc.. AlL7 . i19 L934) 1o be fwo-stage

CH_OH —> CH,0 + H,
3 2 2

H,,
2

()1120 —3CO0
with similar discrepancies. The present work studied the reaction
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B - at temperatures from 630 to 900°C and at pressures of 25 -pi =~
45 mm Hg with quartz and corundum as heaot carvierg The nressnr.. )
was maintained constant by a specinl valve  osnd the output ot H, .
. CO and CH, were mensured by adenrntran on conted get ive cheoyeoonT
- : while the heasviger oo, . wOre meastured nes o cgily by condenee tocan
but also by subceguend vhromatagraphy . analysye over o charondd -
- column wsjing hyvdrogen as corrier gas, The concentration of CH_ 0t ’
varied with {he t'urm:((‘II.;()H)O/"T(CH:‘()H‘ | % {11
where ¢ is the time or reactron., (FHZHHln - the rancentraginn
CHBUH 1 the initsal mixture !CHKOH? © the cuwrrent ceancenrrarion
of the slcohnt 4 . the coefCicion: ot velime tnianTe of the goa-
ag a result of the “racking There is cjenrviy n Frazst-order evareg
N but it 1= heterogipyenus havaing an activer  en cnovey of
‘ 1.2 kosl /mele from 644.807°C ang 40 kcai mate vwn io 900 Ter
. verify the hypothes:s that surface heat cenductson domin=ted o
lower temperatures powderecd carundum waw tNisoducad ante the
auart: reasction Somuch higher activat jon cucrey vras fonnd  and
T : the onvpny or Ch, a8 inirveased fouyfoid aud that ~f al) hydr acarton
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gases twofold. In ali cases the resctjop products had sigpiggo.

cant Concentration of CoH CH_QCH. CoH_oen CLH0C, H_
26 3 3 25 3 25 elg
CHSCHO, CHSCOCH3 etc. gignifying extensive free radicn} formaton

Moreover, thermodinamic da{a on ihe decomposition or methane!
predict reaction velocities some tyo or three orders of magnitude
less than observed, so one must be dealing in Practice with the
formation of free radicalw by a highly developed chain reaction.
To support this, high tConcentrations of ethylene were found (20.
50% of ethane) and it jg known that in the 6b34.734°¢ region itherec
is insignificant Cracking ofr methane:. the Mly alternative
rlausible Source is from recombination of CH, radicals.
V.V.Voyevodskiy is mentioned in the article or his contribution
in this field. Acknowledgments are expressed to N.N_.Naymushin for

- his assistance. There are 3 figures, 6 tables and 16 references

5 Soviet-bloe and 11 non-Soviet-bloc. The four latest Fnglish-
language references read as follows: Rert 1. J_A,Barnard,

H.w.D, Hughes, Trans_Faraday Sec.. 8b "5 L960;: Rer 2. fbid 56,
64, 1960; Rer.3. JoA Barnavd, Thig S 72 1960, Re]".“‘;:ﬂaid"}%_‘)"l?__
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EQ30/55958 \)/
ASSOCIATION: Institut nefrekhimicheskogo sinteza AN S$8su

(Institute of Petrochemical Synthesis AS TRSR)

February 15 1461

SUBMITTED:
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1210 B101/B231

AUTHORS ; Brodskiy, A. M., lavrovskiy, K. P., Corresponding Member
AS USSR, and Tito¥v, V. B.

TITLE: Radiation-thermal cracking of liquid hydrocarbons
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. 5, 1961, 1143-1146

TEXT: The present paper deals with the joint effect of high-energy radia-
tion and heating on gasoil fracticns which boil betwean 200 and 3500¢C.
Experiments were made in evacuated quartz ampuls in a BR®P (VVR) reactor.
The resulis shown in Pig. 1 disclose three sections. In section I, 1nG
is nearly independent of T. At a critical temperature, Tp, of about

600°K, G rises rapidly with an activation energy ¢f 20 55 kcal (section II),
passing at last intc thermal cracking (section III) if still higher
temperatur2s are applied. The yield of highly molecular products begins
to drop at Tp, These results are explained by superimposition of two

processes. Hydrocarbon +radiation —».,... —>excited molecule —>stable
end products (1); Hydrocarbon +radiation * 000 » thermal hydrocarbon

Card 1/4
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Radiation-thermal cracking of liquid... B101/B231

radicals —>products of radical reactions (2). The processes (1) are
temperature~1ndependent, and supply a constant contribution to section I
and II. The radicals of processes (2) are stable i i and
recombine agein, whereas they dissociate in section II forming olefins and
radicals of low molecular weight. 4 calcuiation of Tp is made at first for

hydrocarbon gases. The follewing is put down: kdER}£:a1G1I (3), where
kd==kgexp(—Ed/RTp) is the mean value of the radical destruction constant,

[R] the concentration of highly molecular thermal radicals which originate
as a result of reastion (2), I the intensity of the radiation dose per
unit volume; a, is a constant of the magnitude order 1. Furthermore,

I6p - k4 [R] ~ k(RN E] -0 (4), where LR} is the total concentration of
radicals corresponding to IGg - ET[§]2==O (5). (GR is the radiation
chemical yield of radicals according to (2), Gﬁ the total yield of
radicals). From (4) and (5) can be deduced: Tp =Ed/R1n(kgb/VkTIG§) (6).
The temperature-independent donstant b= (1 ma1G1/GR)'>O is ~1, and can be

Card 2/4
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neglected. Su'bstitutlng G—~5 (per 100 ev); k =10 -11 cm3/mole.sec' B .

7 "'E 25-30 kcal/mole results in T =600°K in accordance with. the experiment

- " Acoording to Refs. 8 and 9 (see below), the cellular effect is taken into.
consideratlon for iiquid hydrocarbons, and put down

-1/'c,,hv] 1 [E] =0 (1) ana 1/ 7] +x [R"] x [rﬂ =0 (e), where

S [F'] is the number of radicals in the unit volume being placed in & cell

‘. adjacent to such radicale as they have simultaneously originated with, ,
- (®] the concentration of ‘highly molecular radicals which diffused out of - IR
o7 the cell, g the time required for the diminution of [R'] to the 1/e £61a .

" owing to:recombination, 7y the diffusion period. The processes (1) can ?< B

g—’;:nhere be neglected, and obtamed is G ¢l =k LR} k ((R' 1 +{®])
~(k +1/-r ) I(1/7T+k ) (9). The following holds for the pasaing
.~ from section I o0 section TI: kd=k exp(-Ed/RT )ﬁﬁ/-:D (10). Assuming

.",'_‘»that E =20 kcal/mole, k -1012 seo™ ! , 1/-:D=D/d , where d is the cell

7‘-_»”Card 3/4
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- ;f'jf_-f;;ggdigtioﬁfthermal oracking of 1liguid..,

' dimension, T, = 600°K, D = 10"7

' ':effg¢t'has thue ‘a
. carbons,

remarkable influence

oo 3 figures and 9 references;
S most important
o : T E. Habinovitch, Trans,
L '_';B.'WiAlligzmson',' V. X. La Mer, J. Am.
< 1ss0cTATION:
USSR)
7 _v."SUVBI.'_(frTTE'Ir)‘: ~ February 18, 1961

;Fig;:1:"Schematic_rejresentatibn

~0f the* function' 1nG = F(I/T) :
”‘:Tp.=_—critiga1-point. L c
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om is found. The pellular‘ _‘ .

on the radiolysis of 1liquid hydro=
L. 8. Polak ang H. A. Mokultskiy are mentioned.

There are

5 Soviet-bloc ang 4 non-Soviet-bloc.
references to English—language=publications

Soc., 33, 1225 (1937),

Chenm. Soc. ,

re
Ref., 9:°
10, no. 2, 717 (1948).

Institut heftekhimicheskogo sinteza Akadenid nank SSSR
(Institute of Petrochemical

Synthesis, Academy of Scienges
g Y o
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. AUTHORS: Brodskiy, A. i, Lavrovskiy, k. P. and Titov, V. B.

PITLIEe Hadiation-induced the?mél cracking of kerosene-gas oil
fractions : )

SOURCE: Trudy IIzVsesoyuznogQ soveshchaniya po radiatsionnoy khi-
. mii. sd. by L. S+ Polak. Hoscow, Tzd-vo AN SSSR, 1962,
\ 295-303 T

PEXT: The present work is a continuation of an earlier investiga-

tion with the difference that thermal cracking of petroleum frac-

tions was replaced by radiolysis of the kerosene-gas oil fraction

in the liquid phase, the fraction containing relatively large quan-
tities of naphthenes und aromatic hydrocarbons. The gas 0il wds pu-
rified before the process of hydrostabilization. The experiments

were carried out both under static conditions (at 100 - 4500C, 150 - -/
200 megarad) and under dynamic conditions (at temperatures of 5000
‘and 3159C, 3 - 5 atm pressures and 100 megarad). In the absence of
radiation hardly any thermal cracking could: be observed under either

“card 1/3
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Radiation-induced thermal - ... 4 2287/9507

iven températurés (exceyt at 450°¢).,

)
of these conditions at the .8
11 as fractions containing (1 +0.2) %

Jure gas oil fractions us i\
10"3 I{ inhibitors ( tetraphénylbutadiene and terphenyl) were tested
under static conditions. Under dynamic conditions in circulation
reactors, marked changes id the rate and direction of radiolysis
conversions could be observed at~3100C and at temperatures above

300 - 3300C radical decomposition reactions' proceeded at consider-
.able rates, with a cleavage of the o-C bond; the CH4 content in the

gaseous products increﬁsed‘ﬁhilst the H2 content decreased. sctiva-
|4

» alculated. The yield of products was found to Y
yary linearly with the dosuge (up to 100 megarad), slight deviations
during the initial stages being due to gaseous products being dis-
solved in the gas vil. investigations on the relationship between
the radiolysis yield of the high-boiling residue and 1/T have proved
that the yield increascd slightly at 100 - 300°C and began to de-
_crease at 300 - 45000, Investigations of the chemical composition
“of liquid products under dynamic conditions have indicated that the
. __percentage of naphthenic and unsaturated compounds increased slight-

‘gard 2/3

tion energies are C
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. Radiation-induced thermal ... D287/D307 ,
| 1y with increasing dose whilst the percentage of paraffins and arg-

- matics had decreased. Addition of inhibitors decreased the yields

- of gaseous products, and of the high-boiling residue by 20 - 30%.
There are 6 figures and 5 tables. .

. ASSOCIATION: Institut neftekhimicheskogo sinteza, 4N 35SR (Insti-
o tute of Potrochemionl Synthesls, AS USGR) '
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: s/204/62/002f004/006/o19
- E075/E436

_ AUTHORS: Lavrovskiy, K.P., Brodskiy, A.M., Musayev, I.A.,
’ Sanin, P.I., Rumyantsev, A.N., Filatova, Ye.D.,

Iskhakova, E.Kh.

- TITLE: On the preparation of highor normal a-olefines by a
high speed cracking of paraffinic petroleum products

PERIODICAL: Neftekhimiya, V.2, no.k4, 1962, 487-494

- TEXT: Results are describked of high speed cracking of soft and
" hard paraffin waxes, slack wax from Bitkov crude and waxy residue
" from Ozek - suat crude in a pilot plant. The plant was described
" previously (Khim. nauka i prom=stv, V.2, no.2, 1957). The waxes
" were heated to 900-1000°C and mixed with powdered coke preheated
. to 600 -~ 730°C. They were fed into the reactor at the rate of
60 to 80 h-l. The gases produced (23.0 to 47 4% by weight of"
1 to 52.7% wt. ethyleme. The fraction J/

total products) contained 33.
. of the liquid products from the slack wax boiling between 40-—?3°C —
and 73-100°C contained heptene-l as the main component. For the

hard wax cracking products, the {raction boiling up to 60°C
contained 49.80% a-olefines (main component), about 20% conjugated
dienes and 15 to 12% cyclenes. The content of a=olefines in

Card 1/2
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- On the preparation of higher ... EO75/E436

70.4% (13.6% hexene-1l, 17.1% heptene-1,
-1, 12.8% decene-1). In general

from the high speed cracking of
their content in

idue being

the 60~ 175°C fraction vwas
15% octene-1l, 11.9% nonene

1 it was shown that the benzene
. paraffin waxes consisted mainly of a-paraffins,

. benzenes from the cracking of slack wax and waxy res
o much lower. There are 11 tables.

ginteza AN SSSR

Institut neftekhimicheskogo
Synthesis AS USSR)

" . ASSOCIATION:
(Institute of Petrochemical

~
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5/020/62/144/004/018/024
SRt R o B101/B138 - -
"‘ T kA "t'é’j-" . - ) ' ’
i "‘z’jAUTHQRS: : Brodskiy, A. M., }(alipenko, R. A.,Lwa.kix._‘&mg_w
‘Corresponding Member hS USSR, and Shevel'kova, L. V.

.. TITLS: Machanism of by-product formation in high-temperature
cracking of ethane

. PERIODICAL:  Akademiya nauk SSSR. Doklady, v. 144, no. 4, 1962, 817-820

' PEXT: Following previous papers and using technigques described therein <

© (ZhFkn, 33, mo. 11 (1959); ibid., 34; no. 1 (1960)) the formation of
[ C,Hg» and C,H during the cracking of ethane

o
-QCH4’ 02H2, CBHB’ V§H6, C4H1O’ 4 y
""at 800-880°C and 90 % 3 mm Hg with additional 0.45% of €thylene tagged by C

as used as & heat carrier. The

. was examined. Corundum oT ground . quartz W
‘reaction products were separated by chromatography and their radioactivity
L was measured. Results: (1)’CH4‘showed low activity, indicating that it

H, of low activity and frcmvtransformation products

"?lis formed mainly from 02 4
,E thereof. Abont'one-half‘of'thp c 4 isvformed without the participation of

Gard 1/3
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Mechanism of by-product formation ... B101/B138

R
e CH3 by the decay of high-molecular products., (2) The equal degree of

“-activity exhibited by 02H2 and 02H4 indicates that CZHZ is formed with the

* participation of a 0234 molecule. (3) Csﬁe and C,H, had a low content of

4710
014. They are formed by recombination of weakly active CH3 and 02H5

i:radicals. (4) C§H6 and C4H8 showed the same activity as® CH T They are
f*not formed from CBHB and C4H10' respectively, but mainly by the dis-

L 2 3 recombining -

,-;fwith CHy or 02H5 (5) The fact that 0436 (divinyl) is twice as active as
j»:?,C H4 Justifies the supposition that it is formed with, the participation

" of 2 molecules of C H4 As [_C H6J is larger than corresponds to the
Hiequilibrium concentration in the reaction 0456*”'0232 + 02H4. -1 agmﬁl@x

Esreaction involving free radiocals is assumed., (6) The speclfzc activity of
. the coke at 880 c amounted to one~half the uctivity of 2 4 At ‘this
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: 5/020/62/144/004/018/024
' }E;Mechanism of by-product formation ... B101/B138 |

Ti?l.temperature it is produced from highly active, u?saturatidihydiﬁcir:g:.is
o : } 5 tive, implying tha

L temperatures the coke was much less ac , i

: gﬁelgzgit atpwhich the interaction of unsaturated and c9ndensed hydrocar
" pons with weakly active alkyl radicals begins to predominate. Thege ?ieet
©"" 5 tables. The English-language reference is: ¢. G. Danby, B. C. Spa
e al., Proc. Roy. Soc.,:A218, no. 1135, 450 (1953).

T i i imi teza Aksdemii nauk SSSR
Loy ON:. Institut neftekhimicheskogo sin )
AssqoiaTt . “(Institute of Petrochemical Synthesis of the Academy ’of

- Sciences USSR) o

- SUBMITTED:':S;FebfgarY‘27’;1962?: -

P

i:/
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[
Ce Radiation thermal oratking of petrolscs tqt!nmwm nd its ,
- /, ~ commercisl application. L
/ Report to be summitted for the Sixth Uorld Pomlnl Omu.
. ; . Prankfurt, 16-26 Jume 63
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KOPUPAYEVA, D.I.;

LAVROVSKIY, K.P.; ROZENTAL',
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ation of isopentane in a vacu B on | vl Teak
E;Ezg;ggzgtalyst. Neftekhimiia 3 no.2:177-180 p ( 1615)
nteza AN SSSR imeni A.V.Topchiyeva.

1. Institut neftekhimicheskogo si

(Butane) (Dehydrogenation) (Catalysts
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